Both morphogenesis and antibiotic production in the streptomycetes are initiated in response to 24 starvation and these events are coupled. We previously described a transposon generated mutant in 25
INTRODUCTION 43
must respond quickly and effectively to the constantly changing environments in which they live 46 and regulatory proteins that respond to small molecule signals or morphogens serve to activate or 47
Gel retardation assays. To construct a His-tagged version of the XdhR protein, the coding region 137 was amplified by PCR from S. coelicolor genomic DNA using primers XdhR-His Forward and 138
XdhR-His Reverse (Table 1) . The fragment was digested with NdeI (NEB) and EcoRI (NEB) and 139 cloned into NdeI/EcoRI digested pET28a. XbaI and HindIII digestion confirmed the correct 140 orientation and fusion to the His-tag. Expression and purification of the His 6 -XdhR protein from E. 141 coli was as previously described (12). Purified His 6 -XdhR protein (5, 10, or 20 µg) or crude cell 142 extract (20 µg total protein) was mixed with the 305-bp PCR-generated DNA fragment containing 143 the intergenic region between SCO1134 and SCO1135 used for primer extension experiments. The 144 fragment was 5'-end labeled with [γ- 32 P]ATP (MP Biomedicals) using T4 polynucleotide kinase 145 (Promega) and purified on a 1% agarose gel. The labeled DNA fragment (1 ng; 6,000 cpm) was 146 incubated with cell extracts or purified His-tagged XdhR protein for 20 min at 30° C in 20 µl (total 147 volume) of binding buffer (20 mM Tris, 10 mM NaCl, 1 mM EDTA, 1 mM dithiothreitol, pH 8.0) 148 containing 1 µg sonicated salmon sperm DNA and 3 µg bovine serum albumin. For competitive 149 inhibition of the binding reaction, 100 ng of unlabeled fragment or 100 µg of sonicated salmon 150 sperm was added to 5 µg purified His 6 -XdhR protein. Reactions were displayed on a non-151 denaturing 6% acrylamide Tris-borate-EDTA gel and visualized by autoradiography. 152 RNA isolation and primer extension analysis. Primer extension reactions were carried out as 153 described previously (24). RNA was isolated from cells grown for 48 h on MYM agar plates 154 overlaid with cellophane discs. Primers were labeled using [γ-32 P ]ATP 6000Ci/mL and 155
OptiKinase (USB) according to the manufacturer's instructions. 40 µg of RNA was hybridized to 1 156 pmol of either XdhA PE primer or XdhR PE labeled primer by heating reactions to 65º C for 20 157 min and the allowing them to cool to room temperature for 10 min. The annealed primer and RNA 158 mixture was added to a reaction mixture containing 40 mM sodium pyrophosphate and 1unit AMV 159
Reverse Transcriptase (Promega) and incubated at 42º C for 30 min. A 305 bp fragment, 160 generated by PCR using primers PE seq Forward and PE seq Reverse from chromosomal DNA, 161 was used as template. This fragment was also used to generate the DNA sequence ladder with the 162 fmol cycle DNA sequencing system (Promega) with 1 pmol 5' [γ-32P] 6000 Ci/mL labeled primer. 163
Products from the DNA sequencing reactions were separated on a 6% denaturing polyacrylamide 164 gel, and bands were visualized by autoradiography. 165
Xanthene dehydrogenase and aldehyde oxidoreductase assays. Cells were grown for 36 hrs at 166 30º C in YEME medium, harvested by centrifugation at 3500 g for 10 minutes and resuspended in 167 extraction buffer (0.1M Tris-HCl pH 7.6, 10mM MgCl2, 6mM 2-mercaptoethanol, 1mM 168 phenylmethylsulphonyl fluoride). Extracts were obtained by first homogenization by sonication, 169
followed by centrifugation at 12,000 g for 15min at 4º (Keiser, hopwood). XDH activity was 170 measured spectroscopically as conversion of NAD+ to NADH at 340nm in 50 mM sodium 171 pyrophosphate buffer (pH 8.5) containing 0.2 mM EDTA, 0.15 mM xanthine and 0.5 mM NAD+ 172 (14). 20 µg of cell extract was added and measurements were taken at 5, 10, 15 and 20 min 173 intervals. AOR activity was determined by reduction of the electron acceptor 2,6-dichlorophenol-174 indophenol (DCPIP) 600 nm in 50 mM Tris-HCl buffer (pH 7.6) containing 35 µM DCPIP, and 175 50 µM acetylaldehyde (28). 20 µg of cell extract was added and measurements were taken at 5, 176 To test whether this gene cluster in fact encoded a xanthine dehydrogenase complex, 293 enzyme assays were preformed on extracts from wild type and ∆xdhR::aac(3)IV mutant cells.
294
XDH activity was determined spectrophotometrically by assaying conversion of NAD+ to NADH 295 at 340 nm in the presence of xanthine. In the presence of xanthine, the rate of NAD+ to NADH 296 increased 2.7 fold in ∆xdhR::aac(3)IV mutant strain. Aldehyde oxioreductase activity was assayed 297
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on January 12, 2018 by guest http://jb.asm.org/ Downloaded from by reduction of DCPIP as measured by increased absorbance at 600 nm and there was no 298 significant difference between the wild type and ∆xdhR::aac(3)IV mutant for this activity.
299
Bradford assays were used to determine protein concentration of cell-free extracts. All enzyme 300 activities were normalized to glutamate dehydrogenase activity. 301
DISCUSSION 303
Scanning electron microscopy of the ∆xdhR::aac(3)IV mutant showed that the mutation resulted in Aldehyde Dehydrogenase Xanthene Dehydrogenase Enzyme activity ng/min/mL B
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